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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the technique which raises brightness and a 

life about the cold cathode fluorescent lamp of a capillary mold. 

[0002] 

[Description of the Prior Art] Generally a cold cathode fluorescent lamp is used as the back light light 
source of liquid crystal displays, such as a personal computer, a word processor, and a monitor. In 
connection with thin-shape-izing of the liquid crystal display in a commercial -scene trend in recent 
years, a raise in brightness, and reinforcement, capillary-izing much more also about the cold cathode 
fluorescent lamp built into this, a raise in brightness, and reinforcement are desired. 
[0003] Drawing 7 (a) is the axial sectional view of the electrode configuration of the conventional cold 
cathode fluorescent lamp, and this drawing (b) is the direction sectional view of a path. The fluorescent 
substance layer 2 which emits light by the stimulus by ultraviolet rays over an overall length mostly is 
formed in the wall of the glass tube 1 of a straight pipe mold, and rare gas and mercury are enclosed 
with the interior of a glass tube 1 . Mercury is for attaining reinforcement of a cold cathode fluorescent 
lamp. 

[0004] The lead wire 3 for supply (lead-in wire) which supplies a current to the both ends of a glass tube 
1 penetrates to shaft orientations, and sealing is ai rtightly carried out. The toe of the lead wire 3 for 
supply is inserted in the electrode 4 of the cup configuration of an approximate circle cylinder, and 
welding immobilization only of the insertion section is carried out at (a weld zone 5), and it is 
electrically connected with an electrode 4. 

[0005] Cold cathode is constituted by the toe of the lead wire 3 for supply, and the electrode 4. This cold 
cathode fluorescent lamp is structure which has arranged the cold cathode of a pair inside the both ends 
of a glass tube 1 so that that cup opening may counter. 
[0006] 

[Problem(s) to be Solved by the Invention] In the cold cathode fluorescent lamp constituted as 
mentioned above, when the spatter of the electrode 4 is carried out in a lamp lighting process, the metal 
matter in which ion which forms the impure gas of the glass tube 1 interior, such as nitrogen and 
oxygen, collides with an electrode 4, and forms an electrode 4 with the energy will disperse, and it will 
adhere to an about four electrode [ of a glass tube 1 ] wall. For this reason, that adhesion part of a glass 
tube 1 carries out melanism, the effective length of luminescence becomes short, and brightness falls. 
This inclination appears so notably that a glass tube 1 becomes short. 

[0007] Moreover, if the spatter of the electrode 4 is carried out, in order to exhaust the mercury enclosed 
with the glass tube 1, the life of a cold cathode fluorescent lamp becomes short. 
[0008] Furthermore, in order that the fluorescent substance layer 2 m ay adsorb impure gas, it discolor s 
and brightness faU s. * 

[0009] This invention is made in view of the above, and the place made into the purpose is to offer the 
cold cathode fluorescent lamp which suppressed the spatter in an electrode and realized raise iq 
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brig htness, and reinforcement. 
[0010] 

[Means for Solving the Problem] It is characterized by carrying out sticking-by-pressure formation of 
the getter layer on the front face of said electrode in the cold cathode fluorescent lamp by which, as for 
the cold cathode fluorescent lamp which starts this invention according to claim 1 in order to attain the 
above-mentioned purpose, the fluorescent substance layer was formed in the wall of a glass tube, rare 
gas and mercury were enclosed with the interior of said glass tube, sealing of the lead wire was airtightly 
carried out to the both ends of said glass tube, and the electrode was connected to each toe of said lead 
wire. 

[001 1] If it is in this invention, since it is having been made to carry out sticking-by-pressure formation 
of the getter layer on the surface of the electrode and this getter layer is adsorbed in the impure gas in a 
glass tube, scattering of the metal matter produced when the ion of impure gas collides with an electrode 
can be suppressed as much as possible, the melanism of the wall near the electrode of a glass tube is 
reduced, and high brightness-ization can be attained. 

[0012] moreover, the thing for which the spatter in an electrode was suppressed in this way - since the 
amount of consumption of the mercury under lighting is also reduced, reinforcement of a cold cathode 
fluorescent lamp can be attained. 

[0013] Furthermore, since the amount of the impure gas which adheres to a fluorescent substance layer 
by adsorption in a getter layer is reduced, discoloration of a fluorescent substance layer is mitigated and 
high brightness-ization can be attained. 

[0014] In a cold cathode fluorescent lamp according to claim 1, said electrode is the cup configuration of 
an approximate circle cylinder, and this invention according to claim 2 is characterized by carrying out 
sticking-by-pressure formation of said getter layer at the outside surface and internal surface. 
[0015] This invention according to claim 3 is characterized by said getter layer consisting of metallic 
compounds of a zirconium and aluminum in a cold cathode fluorescent lamp according to claim 1 or 2. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a 
drawing. 

[0017] Drawing 1 (a) is the axial sectional view of the electrode configuration of the cold cathode 
fluorescent lamp in the gestalt of 1 operation, and this drawing (b) is the direction sectional view of a 
path. The fluorescent substance layer 2 which emits light by the stimulus by ultraviolet rays over an 
overall length mostly is formed in the wall of the glass tube 1 of a straight pipe mold, and rare gas and 
mercury are enclosed with the interior of a glass tube 1. 

[0018] The lead wire 3 for supply which supplies a current to the both ends of a glass tube 1 penetrates 
to shaft orientations, respectively, and sealing is airtightly carried out. The toe of the lead wire 3 for 
supply is inserted in the electrod e 4 of an approximate circle cylinder cup configuration, and welding 
immobilization only of the insertion section is carried out at (a weld zone 5), and it is electrically 
connected with an electrode 4. 

[0019] And sticking-by-pressure formation o f the getter layer 6 which becomes the outside surface and 
internal surface of an electrode 4 of an approximate circle cylinder cup configuration from the metallic 
compounds of a zirconium (Zr) and aluminum (aluminum) is carried out . 

[0020] Cold cathode is constituted by the toe of this lead wire 3 for supply, an electrode 4, and the getter 
layer 6. This cold cathode fluorescent lamp is structure which has arranged the cold cathode of a pair 
inside the both ends of a glass tube 1 so that cup opening may counter. 

[0021] He is trying to adsorb the impure gas of the glass tube 1 interior in the getter layer 6 on the front 
face of an electrode 4 in this way with this cold cathode fluorescent lamp by carrying out sticking-by- 
pressure formation of the getter layer 6. 

[0022] Drawing 2 is a graph which shows the relation between the lighting time amount of a cold 
cathode fluorescent lamp, and the amount of mercury consumption. An axis of abscissa is lighting time 
amount (Hr), and an axis of ordinate is the amount of mercury consumption (mg). This cold cathode 
fluorescent lamp which set the lamp current constant and constituted it from 5mA as mentioned above 
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was compared with the conventional cold cathode fluorescent lamp. 

[0023] As shown in this drawing, it was checked that the amount of mercury consumption reduces this 
cold cathode fluorescent lamp to about about 1 / 2 compared with the conventional cold cathode 
fluorescent lamp. 

[0024] a tube wall [ drawing 3 / near the cold cathode fluorescent lamp lighting time amount and near 
the electrode ] — melanism - it is the graph which shows relation with a dimension, an axis of abscissa - 
- lighting time amount (Hr) and an axis of ordinate — melanism — it is a dimension (mm). The lamp 
current was fixed by 5mA. here a tube wall melanism a dimension is a dimension which 
measured the part which carried out melanism on the wall surface of a glass tube 1 to lamp shaft 
orientations. 

[0025] it is shown in this drawing — as — this cold cathode fluorescent lamp — the conventional cold 
cathode fluorescent lamp ~ comparing ~ a tube wall - melanism it was checked that a dimension 
becomes short about about 1.0-1. 5mm. 

[0026] Drawing 4 is a graph which shows the relation between the lighting time amount of a cold 
cathode fluorescent lamp, and a brightness maintenance factor. An axis of abscissa is lighting time 
amount (Hr), and an axis of ordinate is a brightness maintenance factor (%). The lamp current 
presupposed that it is fixed by 5mA, and ambient temperature was made into ordinary temperature. 
[0027] As shown in this drawing, it was checked that this cold cathode fluorescent lamp has a high 
brightness maintenance factor about 2% to about 7% compared with the conventional cold cathode 
fluorescent lamp. Moreover, although mercury stopped having exhausted and turned on the conventional 
cold cathode fluorescent lamp in about 12000 hours, in this cold cathode fluorescent lamp, the light was 
switched on under the same conditions for 15000 hours or more, and extension of a large life was 
checked. 

[0028] Drawing 5 is a graph which shows the relation between a lamp current and relative luminance. 
An axis of abscissa is a lamp current (mA), and an axis of ordinate is relative luminance (%). Ambient 
temperature presupposed that it is fixed at 25 degrees C. 

[0029] As shown in this drawing, since there was little discoloration of the fluorescent substance layer 2, 
with this cold cathode fluorescent lamp, it was checked compared with the conventional cold cathode 
fluorescent lamp that relative luminance is high about 3%. 

[0030] According to the gestalt of this operation, the getter layer 6 which becomes the outside surface 
and internal surface of an electrode 4 of an approximate circle cylinder cup configuration from the 
metallic compounds of Zr and aluminum by therefore, the thing which was made to do sticking-by- 
pressure formation Since this getter layer 6 is adsorbed in the impure gas of the glass tube 1 interior, 
scattering of the metal matter from the electrode 4 produced when the ion of impure gas collides with an 
electrode 4 can be suppressed as much as possible. The melanism of an about four electrode [ of a glass 
tube 1 ] wall is reduced, and effective luminescence length becomes long and can attain high brightness- 
ization. 

[003 1] moreover, the thing for which the spatter in an electrode 4 was suppressed in this way — since the 
amount of consumption of the mercury under lighting is also reduced, reinforcement of a cold cathode 
fluorescent lamp can be attained. 

[0032] Furthermore, since the amount of the impure gas which adheres to the fluorescent substance layer 
2 by adsorption in a getter layer is reduced, discoloration of the fluorescent substance layer 2 is 
mitigated and high brightness-ization can be attained. 

[0033] In addition, in the gestalt of this operation, although it was made to carry out sticking-by- 
pressure formation of the getter layer 6 at the electrode 4 of the cup configuration of an approximate 
circle cylinder, the configuration of an electrode 4 is not restricted to this. For example, you may make it 
use the electrode which is the cup configuration of an approximate circle cylinder and has irregularity in 
the front face as shown in drawing 6 . Moreover, you may make it use the electrode of the shape not 
only of the shape of a cylindrical shape but a cylindrical shape. However, since there is no internal 
surface, it is made to carry out sticking-by-pressure formation of the getter layer only at an outside 
surface in the case of-like [ cylindrical shape ]. 
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[0034] Moreover, in the gestalt of this operation, although the glass tube 1 of a straight pipe mold is 
used, it is not restricted to this. For example, you may make it use a U tube, W character tubing, double 
tubing, and the glass tube of other configurations. 
[0035] 

[Effect of the Invention] According to the cold cathode fluorescent lamp concerning this invention, as 
explained above, since this getter layer is adsorbed in the impure gas in a glass tube, scattering of the 
metal matter from the electrode produced when the ion of impure gas collides with an electrode can be 
suppressed as much as possible, the melanism of the wall near the electrode of a glass tube is reduced, 
and high brightness-ization can be attained, because it was made to carry out sticking-by-pressure 
formation of the getter layer on the surface of the electrode. 

[0036] moreover, the thing for which the spatter in an electrode was suppressed in this way - since the 
amount of consumption of the mercury under lighting is reduced, reinforcement of a cold cathode 
fluorescent lamp can be attained. 

[0037] Furthermore, since the amount of the impure gas which adheres to a fluorescent substance layer 
by adsorption in a getter layer is reduced, discoloration of a fluorescent substance layer is mitigated and 
high brightness-ization can be attained. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] It is characterized by carrying out sticking-by-pressure formation of 
the getter layer on the front face of said electrode in the cold cathode fluorescent lamp by which, as for 
the cold cathode fluorescent lamp which starts this invention according to claim 1 in order to attain the 
above-mentioned purpose, the fluorescent substance layer was formed in the wall of a glass tube, rare 
gas and mercury were enclosed with the interior of said glass tube, sealing of the lead wire was airtightly 
carried out to the both ends of said glass tube, and the electrode was connected to each toe of said lead 
wire. 

[001 1] If it is in this invention, since it is having been made to carry out sticking-by-pressure formation 
of the getter layer on the surface of the electrode and this getter layer is adsorbed in the impure gas in a 
glass tube, scattering of the metal matter produced when the ion of impure gas collides with an electrode 
can be suppressed as much as possible, the melanism of the wall near the electrode of a glass tube is 
reduced, and high brightness-ization can be attained. 

[0012] moreover, the thing for which the spatter in an electrode was suppressed in this way since the 
amount of consumption of the mercury under lighting is also reduced, reinforcement of a cold cathode 
fluorescent lamp can be attained. 

[0013] Furthermore, since the amount of the impure gas which adheres to a fluorescent substance layer 
by adsorption in a getter layer is reduced, discoloration of a fluorescent substance layer is mitigated and 
high brightness-ization can be attained. 

[0014] In a cold cathode fluorescent lamp according to claim 1, said electrode is the cup configuration of 
an approximate circle cylinder, and this invention according to claim 2 is characterized by carrying out 
sticking-by-pressure formation of said getter layer at the outside surface and internal surface. 
[0015] This invention according to claim 3 is characterized by said getter layer consisting of metallic 
compounds of a zirconium and aluminum in a cold cathode fluorescent lamp according to claim 1 or 2. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a 
drawing. 

[0017] Drawing 1 (a) is the axial sectional view of the electrode configuration of the cold cathode 
fluorescent lamp in the gestalt of 1 operation, and this drawing (b) is the direction sectional view of a 
path. The fluorescent substance layer 2 which emits light by the stimulus by ultraviolet rays over an 
overall length mostly is formed in the wall of the glass tube 1 of a straight pipe mold, and rare gas and 
mercury are enclosed with the interior of a glass tube 1. 

[0018] The lead wire 3 for supply which supplies a current to the both ends of a glass tube 1 penetrates 
to shaft orientations, respectively, and sealing is airtightly carried out. The toe of the lead wire 3 for 
supply is inserted in the electrode 4 of an approximate circle cylinder cup configuration, and welding 
immobilization only of the insertion section is carried out at (a weld zone 5), and it is electrically 
connected with an electrode 4. 

[0019] And sticking-by-pressure formation of the getter layer 6 which becomes the outside surface and 
internal surface of an electrode 4 of an approximate circle cylinder cup configuration from the metallic 
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compounds of a zirconium (Zr) and aluminum (aluminum) is carried out. 

[0020] Cold cathode is constituted by the toe of this lead wire 3 for supply, an electrode 4, and the getter 
layer 6. This cold cathode fluorescent lamp is structure which has arranged the cold cathode of a pair 
inside the both ends of a glass tube 1 so that cup opening may counter. 

[0021] He is trying to adsorb the impure gas of the glass tube 1 interior in the getter layer 6 on the front 
face of an electrode 4 in this way with this cold cathode fluorescent lamp by carrying out sticking-by- 
pressure formation of the getter layer 6. 

[0022] Drawing 2 is a graph which shows the relation between the lighting time amount of a cold 
cathode fluorescent lamp, and the amount of mercury consumption. An axis of abscissa is lighting time 
amount (Hr), and an axis of ordinate is the amount of mercury consumption (mg). This cold cathode 
fluorescent lamp which set the lamp current constant and constituted it from 5mA as mentioned above 
was compared with the conventional cold cathode fluorescent lamp. 

[0023] As shown in this drawing, it was checked that the amount of mercury consumption reduces this 
cold cathode fluorescent lamp to about about 1 / 2 compared with the conventional cold cathode 
fluorescent lamp. 

[0024] a tube wall [ drawing 3 / near the cold cathode fluorescent lamp lighting time amount and near 
the electrode ] — melanism — it is the graph which shows relation with a dimension, an axis of abscissa - 
- lighting time amount (Hr) and an axis of ordinate - melanism — it is a dimension (mm). The lamp 
current was fixed by 5mA. here — a tube wall — melanism - a dimension is a dimension which 
measured the part which carried out melanism on the wall surface of a glass tube 1 to lamp shaft 
orientations. 

[0025] it is shown in this drawing — as — this cold cathode fluorescent lamp — the conventional cold 
cathode fluorescent lamp - comparing - a tube wall -- melanism — it was checked that a dimension 
becomes short about about 1,0-1. 5mm. 

[0026] Drawing 4 is a graph which shows the relation between the lighting time amount of a cold 
cathode fluorescent lamp, and a brightness maintenance factor. An axis of abscissa is lighting time 
amount (Hr), and an axis of ordinate is a brightness maintenance factor (%). The lamp current 
presupposed that it is fixed by 5mA, and ambient temperature was made into ordinary temperature. 
[0027] As shown in this drawing, it was checked that this cold cathode fluorescent lamp has a high 
brightness maintenance factor about 2% to about 7% compared with the conventional cold cathode 
fluorescent lamp. Moreover, although mercury stopped having exhausted and turned on the conventional 
cold cathode fluorescent lamp in about 12000 hours, in this cold cathode fluorescent lamp, the light was 
switched on under the same conditions for 15000 hours or more, and extension of a large life was 
checked. 

[0028] Drawing 5 is a graph which shows the relation between a lamp current and relative luminance. 
An axis of abscissa is a lamp current (mA), and an axis of ordinate is relative luminance (%). Ambient 
temperature presupposed that it is fixed at 25 degrees C. 

[0029] As shown in this drawing, since there was little discoloration of the fluorescent substance layer 2, 
with this cold cathode fluorescent lamp, it was checked compared with the conventional cold cathode 
fluorescent lamp that relative luminance is high about 3%. 

[0030] According to the gestalt of this operation, the getter layer 6 which becomes the outside surface 
and internal surface of an electrode 4 of an approximate circle cylinder cup configuration from the 
metallic compounds of Zr and aluminum by therefore, the thing which was made to do sticking-by- 
pressure formation Since this getter layer 6 is adsorbed in the impure gas of the glass tube 1 interior, 
scattering of the metal matter from the electrode 4 produced when the ion of impure gas collides with an 
electrode 4 can be suppressed as much as possible. The melanism of an about four electrode [ of a glass 
tube 1 ] wall is reduced, and effective luminescence length becomes long and can attain high brightness- 
ization. 

[003 1] moreover, the thing for which the spatter in an electrode 4 was suppressed in this way - since the 
amount of consumption of the mercury under lighting is also reduced, reinforcement of a cold cathode 
fluorescent lamp can be attained. 
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[0032] Furthermore, since the amount of the impure gas which adheres to the fluorescent substance layer 
2 by adsorption in a getter layer is reduced, discoloration of the fluorescent substance layer 2 is 
mitigated and high brightness-ization can be attained. 

[0033] In addition, in the gestalt of this operation, although it was made to carry out sticking-by- 
pressure formation of the getter layer 6 at the electrode 4 of the cup configuration of an approximate 
circle cylinder, the configuration of an electrode 4 is not restricted to this. For example, you may make it 
use the electrode which is the cup configuration of an approximate circle cylinder and has irregularity in 
the front face as shown in drawing 6 . Moreover, you may make it use the electrode of the shape not 
only of the shape of a cylindrical shape but a cylindrical shape. However, since there is no internal 
surface, it is made to carry out sticking-by-pressure formation of the getter layer only at an outside 
surface in the case of-like [ cylindrical shape ]. 

[0034] Moreover, in the gestalt of this operation, although the glass tube 1 of a straight pipe mold is 
used, it is not restricted to this. For example, you may make it use a U tube, W character tubing, double 
tubing, and the glass tube of other configurations. 



[Translation done.] 
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